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(54) BATTERY DEVICE AND CONTROL METHOD THEREOF

(57) A battery device includes battery module, each
including an assembled battery and a battery monitoring
circuit. The assembled battery comprises battery cells.
The battery monitoring circuit measures voltages of the
battery cells, current and temperature of the assembled
battery. A control circuit is connected to the battery mod-
ules by a communication line and supplies power to the
battery monitoring circuits. The control circuit communi-

cates with the battery monitoring circuits through the
communication line. Each battery monitoring circuit is
configured to monitor signals transmitted on the commu-
nication line for a predetermined time period after its star-
tup, and then to set a communication ID to one that does
not conflict with any other ID used to communicate
through the communication line during the predeter-
mined time period.
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Description

FIELD

[0001] Embodiments described herein relate generally
to a battery device and a control method of the battery
device.

BACKGROUND

[0002] Battery devices may include multiple battery
modules and a battery management circuit. For example,
a battery device including lithium ion batteries has mul-
tiple battery modules, each of includes an assembled
battery having multiple battery cells and a battery moni-
toring circuit. The battery monitoring circuit may be con-
figured to supply power to the battery management circuit
and to control operation of the battery management cir-
cuit.
[0003] The battery management circuit and the multi-
ple battery monitoring circuits may each transmit various
information based on a control area network (CAN) com-
munication protocol. The battery monitoring circuits are
each given unique IDs so as to identify the senders of
various information during the communication based on
the CAN communication protocol.

DESCRIPTION OF THE DRAWINGS

[0004]

Fig. 1 is a block diagram schematically of a battery
device according to an embodiment.
Fig. 2 is a sequence diagram for explaining a control
method of a battery device according to an embod-
iment.

DETAILED DESCRIPTION

[0005] In a method in the related art to set IDs (identi-
fiers) for distinguishing between the multiple battery mon-
itoring circuits, an external device for setting the IDs may
be connected to the multiple battery monitoring circuits.
The external device respectively transmits a command
to each battery monitoring circuits and sets the individual
IDs in the battery monitoring circuits.
[0006] In another method, the IDs may be physically
set in each of the multiple battery monitoring circuits by
operation of ID setting structure, such as a DIP switch.
[0007] In yet another method, a dedicated communi-
cation interface may be provided to the battery manage-
ment circuit and each of the multiple battery monitoring
circuits. The multiple battery modules may be sequen-
tially connected to a CAN communication line, and the
IDs may be set by the order of the connection sequencing
or some other parameter.
[0008] Setting the ID to each of the multiple battery
monitoring circuits may take a substantial amount of time

when the number of the battery modules is large because
the ID setting work must be performed for each of the
battery modules in turn. Adding a physical structure for
setting IDs in the battery device increases the number of
the parts of the battery device and thus can increase the
size and cost of the battery device.
[0009] An example embodiment of the present disclo-
sure provides a battery device capable of performing
highly reliable communication between circuits and a
control method of the battery device.
[0010] In general, according to one embodiment, a bat-
tery device includes a plurality of battery modules, each
battery module including an assembled battery and a bat-
tery monitoring circuit. The assembled batteries have a
plurality of battery cells. The battery monitoring circuit is
configured to measure a voltage of the battery cells and
a current and a temperature of the assembled battery. A
control circuit is connected to the plurality of battery mod-
ules by a communication line and is configured to supply
power to the battery monitoring circuits and to commu-
nicate with each battery monitoring circuit through the
communication line. Each battery monitoring circuit is
configured to monitor signals transmitted on the commu-
nication line for a predetermined time period after its star-
tup, and then set or select an ID for communication on
the communication line that does not conflict with any ID
that was used to communicate on the communication
line during the predetermined time period.
[0011] Hereinafter, a battery device and a control
method will be described with reference to the drawings.
Fig. 1 is a block diagram schematically showing a con-
figuration example of a battery device according to an
embodiment.
[0012] The battery device includes a control circuit 10
and battery modules MDL1 and MDL2. The control circuit
10 may also be referred to as and electrical control unit
(ECU) in some instances. In this embodiment, a battery
device including two battery modules MDL1 and MDL2
is used as an example for explanation. Additional battery
modules may be incorporated in to the battery device.
[0013] The battery module MDL1 includes an assem-
bled battery BT1 and a battery monitoring circuit 21, also
referred to as a cell monitoring unit (CMU) in some in-
stances. The battery module MDL2 includes an assem-
bled battery BT2 and a battery monitoring circuit 22.
[0014] The assembled batteries BT1 and BT2 include,
for example, two or more lithium ion battery cells ("Cells").
The assembled batteries BT1 and BT2 are, for example,
electrically connected in series. The assembled battery
BT1 has a positive electrode terminal that is electrically
connectable to a main circuit positive potential terminal
of the main circuit. The assembled battery BT2 has a
negative electrode terminal that is electrically connecta-
ble to a main circuit negative potential terminal of the
main circuit.
[0015] The battery monitoring circuits 21 and 22 elec-
trically connect to the control circuit 10 through power
lines 41 and 42, respectively, and each of the battery
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monitoring circuits 21 and 22 is started by a power source
supplied from the control circuit 10. The battery monitor-
ing circuits 21 and 22 measure voltages of the lithium ion
battery cells in assembled batteries BT1 and BT2. The
battery monitoring circuits 21 and 22 also measure elec-
tric currents flowing in assembled batteries BT1 and BT2
by using current sensors. The battery monitoring circuits
21 and 22 further measure temperature in the proximity
of their respective assembled batteries BT1 and BT2 by
using temperature sensors.
[0016] The battery monitoring circuits 21 and 22 may
be implemented by software or may be implemented by
hardware, or may be implemented by using software and
hardware in combination. The battery monitoring circuits
21 and 22 may each include at least one processor, such
as a central processing unit (CPU) or a microprocessing
unit (MPU), and may include respective memories M1
and M2. The battery monitoring circuits 21 and 22 can
store IDs permitting communication based on a CAN pro-
tocol, in the respective memories M1 and M2. The battery
monitoring circuit 21 or 22 can respectively set the ID
that is stored in the memory M1 or M2.
[0017] The battery monitoring circuits 21 and 22 may
also store IDs in the memories M1 and M2 that were set
to perform communication in the past. The battery mon-
itoring circuits 21 and 22 may also store candidates for
the identifiers in advance as IDs that may be used to
perform communication based on the CAN protocol.
[0018] The battery monitoring circuits 21 and 22 are
connected to the control circuit 10 through a common
communication line (CAN) 30, for example. The battery
monitoring circuits 21 and 22 communicate with the con-
trol circuit 10 through the communication line 30 based
on the CAN protocol.
[0019] The control circuit 10 receives information of
voltage, electric current, and temperature from the bat-
tery monitoring circuits 21 and 22 and calculates the state
of charge SOC of each of the assembled batteries BT1
and BT2. The control circuit 10 may communicate with
a host controller (not shown) and may transmit the state
of charge SOC for the assembled batteries BT1 and BT2
and also the the voltage, the electric current, and the
temperature information, and/or other parameters that
have been obtained from the battery modules MDL1 and
MDL2 to the host controller.
[0020] The control circuit 10 may be implemented by
software or may be implemented by hardware, or may
be implemented by using software and hardware in com-
bination. The control circuit 10 may include at least one
processor (not shown), such as a CPU or an MPU, and
a memory (not shown).
[0021] Fig. 2 is a sequence diagram for explaining an
example of a control method of a battery device according
to an embodiment. Here, an operation for setting IDs to
be used when the battery monitoring circuits 21 and 22
communicate using the CAN protocol will be explained.
[0022] The control circuit 10 starts the battery monitor-
ing circuits 21 and 22 sequentially.

[0023] First, the control circuit 10 supplies a power
source to the battery monitoring circuit 21 and thereby
starts the battery monitoring circuit 21 (PowerOn).
[0024] The battery monitoring circuit 21 is started by
the supplied power source (Boot) and confirms, for ex-
ample, whether or not its own ID has been previously
stored in the memory M1 and has been set, that is, wheth-
er an initialization is necessary. The battery monitoring
circuit 21 may be configured to set its own ID every time
at startup (PowerOn) regardless of the necessity for the
initialization.
[0025] When its own ID is already set, that is, when
the battery monitoring circuit 21 determines that the ini-
tialization is not necessary, the battery monitoring circuit
21 proceeds to measure voltage of the battery cells in
the assembled battery BT1 and also the current and tem-
perature of the assembled battery BT1. This information
is then output to the communication line 30 along with
the set ID.
[0026] When its own ID has not yet been set, that is,
when the battery monitoring circuit 21 determines that
the initialization is necessary, the battery monitoring cir-
cuit 21 monitors the signals that are transmitted through
the communication line 30 for a predetermined time pe-
riod. The time period for which the battery monitoring
circuit 21 monitors the signals should be longer than one
communication cycle between the other battery monitor-
ing circuit 22 and the control circuit 10. For example, the
time period may be set at 100 milliseconds (ms). The
length of the communication cycle between the battery
monitoring circuit 22 and the control circuit 10 differs de-
pending on the configurations of the battery device and
the host device incorporating the battery device, and
therefore, the monitoring time period for the battery mon-
itoring circuit 21 can be adjusted accordingly.
[0027] The battery monitoring circuit 21 monitors the
signals transmitted through the communication line 30
and obtains IDs that are presently being used by other
circuits, such as the control circuit 10 and the other bat-
tery monitoring circuit 22 (SearchOtherCANID).
[0028] The battery monitoring circuit 21 then sets an
ID that does not overlap the IDs being used by the other
circuits as its ID (SetCANID). When its previously set ID
(an ID that was used in the past and currently stored in
the built-in memory M1) is available (that is, is apparently
not being used by another circuit at present), the battery
monitoring circuit 21 may preferentially select this ID as
its current ID for communication.
[0029] After setting its ID, the battery monitoring circuit
21 sends the set ID to the communication line 30 (Send-
CANID). The control circuit 10 receives this ID through
the communication line 30 and stores this ID as the ID
of the battery monitoring circuit 21 in a memory, for ex-
ample.
[0030] After setting its ID, the battery monitoring circuit
21 measures the voltage of the battery cells of the as-
sembled battery BT1 and the current and temperature of
the assembled battery BT1 and then outputs this infor-
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mation, along with its ID, to the communication line 30.
[0031] Subsequently, the control circuit 10 supplies a
power source to the battery monitoring circuit 22 and
starts the battery monitoring circuit 22 (PowerOn).
The battery monitoring circuit 22 is started by the supplied
power source (Boot) and then confirms, for example,
whether its ID for the CAN communication has been
stored in the memory M2 and set, that is, whether an
initialization is necessary.
[0032] When its ID has already been set, that is, when
the battery monitoring circuit 22 determines that initiali-
zation is not necessary, the battery monitoring circuit 22
measures voltage of the battery cells of the assembled
battery BT2 and current and temperature of the assem-
bled battery BT2 and outputs information, such as the
voltage, the current, and the temperature, along with its
set ID to the communication line 30.
[0033] When the ID has not yet been set, that is, when
the battery monitoring circuit 22 determines that initiali-
zation is necessary, the battery monitoring circuit 22
monitors signals that are transmitted being through the
communication line 30 for a predetermined time period.
The time period for which the battery monitoring circuit
22 monitors the signals should be longer than a commu-
nication cycle between the other battery monitoring cir-
cuit 21 and the control circuit 10. For example, the time
period may be set at 100 ms. The length of the commu-
nication cycle between the battery monitoring circuit 21
and the control circuit 10 may differ depending on the
configurations of the battery device and the host device
incorporating the battery device, and therefore, the length
of the monitoring time period may be adjusted accord-
ingly.
[0034] The battery monitoring circuit 22 monitors the
signals being transmitted through the communication line
30 and obtains IDs that are presently being used by the
other circuits, such as the control circuit 10 and the other
battery monitoring circuit 21 (SearchOtherCANID) . For
example, when the battery monitoring circuit 21 outputs
various information to the communication line 30 (Send-
CANMessage), the battery monitoring circuit 22 receives
this various information and the accompanying ID and
thus obtains the ID being currently used by the battery
monitoring circuit 21.
[0035] The battery monitoring circuit 22 sets an ID that
does not conflict with the IDs being used by the other
circuits, as its own ID (SetCANID). The battery monitoring
circuit 22 may preferentially set its ID to one that was
used in the past and is stored in the memory M2 when
that ID is available.
[0036] After setting its ID, the battery monitoring circuit
22 sends the set ID to the communication line 30
(SendCANID) . The control circuit 10 receives this ID
through the communication line 30 and stores the ID as
the ID of the battery monitoring circuit 22 in a memory,
for example.
[0037] After setting its ID, the battery monitoring circuit
22 measures voltage of the battery cells of the assembled

battery BT2 and current and temperature of the assem-
bled battery BT2 and outputs this information, along with
its ID to the communication line 30.
[0038] As described above, the control circuit 10 starts
the battery monitoring circuits 21 and 22 in sequence and
by this process sets IDs to be used by the respective
battery monitoring circuits 21 and 22 in the CAN commu-
nication. Consequently, the control circuit 10 can identify
(by the set IDs) the particularly sender of the information
transmitted through the communication line 30.
[0039] According to this embodiment, the control cir-
cuit 10 sequentially starts the battery monitoring circuits
21 and 22, which automatically sets IDs of the respective
battery monitoring circuits 21 and 22. This arrangement
requires no repetition of the work even when the number
of the battery modules is large and also enables ending
of the work in a short time.
[0040] According to this embodiment, there is no need
to add a physical structure to the battery device for setting
IDs, thereby limiting the number of the parts in the battery
device and preventing an increase in the size and/or cost
of the battery device.
[0041] In the battery device of this example embodi-
ment, the battery monitoring circuits 21 and 22 select and
set their own IDs to be used in communication, thereby
decreasing the processing steps performed by the con-
trol circuit 10.
This embodiment provides a battery device capable of
performing highly reliable communication between cir-
cuits and provides a control method of the battery device.
[0042] While certain embodiments have been de-
scribed, these embodiments have been presented by
way of example only, and are not intended to limit the
scope of the inventions. Indeed, the novel embodiments
described herein may be embodied in a variety of other
forms; furthermore, various omissions, substitutions and
changes in the form of the embodiments described herein
may be made without departing from the spirit of the in-
ventions. The accompanying claims and their equiva-
lents are intended to cover such forms or modifications
as would fall within the scope and spirit of the inventions.

Claims

1. A battery device, comprising:

a plurality of battery modules, each battery mod-
ule including an assembled battery and a battery
monitoring circuit, the assembled battery having
a plurality of battery cells, and the battery mon-
itoring circuit being configured to measure a volt-
age of the battery cells and a current and a tem-
perature of the assembled battery; and
a control circuit connected to the plurality of bat-
tery modules by a communication line and con-
figured to supply power to the battery monitoring
circuit of each battery module and to communi-
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cate with each battery monitoring circuit through
the communication line, wherein
each battery monitoring circuit is configured to
monitor signals transmitted on the communica-
tion line for a predetermined time period after
startup, and then set an ID for communication
on the communication line that does not conflict
with any ID used to communicate on the com-
munication line during the predetermined time
period.

2. The battery device according to claim 1, wherein
each battery monitoring circuit includes non-volatile
memory storage, and
each battery monitoring circuit is further configured
to store the ID respectively set for the battery mon-
itoring circuit after startup in the non-volatile memory
storage.

3. The battery device according to claim 2, wherein
each battery monitoring circuit is configured to pref-
erentially set the ID stored in the non-volatile memory
storage as the ID for communication on the commu-
nication line when the ID stored in non-volatile mem-
ory storage does not conflict with any ID used to com-
municate through the communication line during the
predetermined time period.

4. The battery device according to claim 2, wherein a
list of candidate IDs are stored in each non-volatile
memory storage, and
each battery monitoring circuit is configured to select
an ID from the list of candidate IDs as the ID that is
set to communicate through the communication line.

5. The battery device according to claim 1, wherein the
predetermined time period exceeds a length of one
communication cycle for communication on the com-
munication line.

6. The battery device according to claim 1, wherein the
predetermined time period greater than or equal to
100 milliseconds.

7. The battery device according to claim 1, wherein at
least one battery monitoring circuit includes a proc-
essor.

8. The battery device according to claim 7, wherein the
processor is a microprocessing unit.

9. The battery device according to claim 1, wherein
communication on the communication line is per-
formed based on a control area network (CAN) com-
munication protocol.

10. The battery device according to claim 1, wherein the
plurality of battery modules is connected in series.

11. The battery device according to claim 1, further com-
prising a power line from the control circuit to the
battery monitoring circuit in each battery module in
the plurality of battery modules.

12. The battery device according to claim 11, wherein
each battery monitoring circuits is powered by power
supplied from the control circuit via the power line
from the control circuit to the battery monitoring cir-
cuit in each battery module.

13. The batter device according to claim 11, wherein
power supplied on the power line initiates the startup
of the battery monitoring circuits.

14. The battery device according to claim 1, wherein the
assembled batteries comprise lithium ion battery
cells.

15. The battery device according to claim 1, wherein the
control circuit is configured to calculate a state of
charge for each assembled battery according to in-
formation supplied by the battery monitoring circuits
via the communication line.

16. A battery device, comprising:

a first battery module including a first battery
monitoring circuit and a first assembled battery,
the first battery monitoring circuit configured to
measure current, voltage, and temperature in
the first battery module;
a second battery module including a second bat-
tery monitoring circuit and a second assembled
battery, the second battery monitoring circuit
configured to measure current, voltage, and
temperature in the first battery module, the first
and second battery modules being electrically
connected to each other in series between a
positive load terminal and negative load termi-
nal; and
a control circuit connected to the first and second
battery modules by a communication line and
configured to receive information from the first
and second battery monitoring circuits via the
communication line, wherein
the first battery monitoring circuit is configured
to monitor communications occurring on the
communication line for a predetermined period
of time after a startup of the first battery moni-
toring circuit and to note all communication IDs
used for communications on the communication
line during the predetermined period of time and
then select a communication ID for transmis-
sions of information to the control circuit that
does not conflict with any communication ID
used during the predetermined period of time.
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17. The battery device according to claim 16, wherein
the second battery monitoring circuit is configured
to monitor communications occurring on the com-
munication line for a predetermined period of time
after a startup of the second battery monitoring circuit
and to note all communication IDs used for commu-
nications on the communication line during the pre-
determined period of time and then select a commu-
nication ID for transmissions of information to the
control circuit that does not conflict with any commu-
nication ID used during the predetermined period of
time.

18. A control method of a battery device including a con-
trol circuit connected to a plurality of battery modules
via a communication line, the method comprising:

starting a battery monitoring circuit upon being
supplied with power from a control circuit;
monitoring communication signals transmitted
through a communication line for a predeter-
mined period after starting of the battery moni-
toring circuit to obtain communication IDs used
for communications through the communication
line during the predetermined period;
selecting a communication ID that does not con-
flict with any communication ID used for com-
munications through the communication line
during the predetermined period; and
transmitting information through the communi-
cation line using the selected communication ID.

19. The control method according to claim 18, further
comprising:

notifying the control circuit of the selection of the
communication ID via the communication line.

20. The control method according to claim 18, wherein
the battery monitoring circuit includes a non-volatile
memory storage in which a previously selected com-
munication ID is stored before startup, and the bat-
tery monitoring circuit preferentially selects the pre-
viously selected communication ID stored in the non-
volatile memory when it does not conflict with any of
the obtained communication IDs.
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